We report a very rare case of collision tumor composed of primary adenocarcinoma of the jejunum and gastrointestinal stromal tumor (GIST). The patient was a 63-year-old man who visited our hospital for epigastralgia and vomiting. Abdominal computed tomography revealed a mass in the upper jejunum, with gastric and duodenal dilatation. Endoscopy of the small bowel showed a circumferential tumor in the upper jejunum, which was diagnosed as primary adenocarcinoma by tissue biopsy. Thereafter, partial resection of the small bowel from the third part of the duodenum over the upper jejunum was performed. A tumor colliding with the primary adenocarcinoma was identified on the serosal side of the jejunum in the excised specimen and was histologically diagnosed as GIST. The annual incidence of primary adenocarcinoma of the small bowel (i.e., jejunum and ileum excluding the duodenum) has been reported to be 7 in 1 million people, and only 6 cases of collision tumor of the small bowel (i.e., duodenum: 5, ileum: 1) have been reported thus far. Although esophageal, gastric, and large intestinal collision tumors composed of primary cancer and GIST have been reported, to our knowledge, the present patient is the first case of the small bowel. The cause of or correlation between 2 tumors forming a collision tumor remains unclear. In the present patient, there was Case Rep Gastroenterol 2018;12:715-721 
Introduction
Primary adenocarcinoma of the small bowel (i.e., jejunum and ileum excluding the duodenum) was detected in 2,123 people from 1992 to 2010 in the USA [1] . An analysis of these cases in a large-scale study clarified that the annual incidence was 7 in 1 million people, being a very rare pathology. Many cases are usually in the advanced stage at the time of detection, and the 5-year survival rate was reported to be 34.9%. Surgery was the most effective treatment reported. Postoperative adjuvant chemotherapy failed to extend survival time but instead shortened it [1] .
On the other hand, the incidence of gastrointestinal stromal tumors (GISTs) was reported to be the second highest in the small bowel following the stomach, and 89.8% of affected patients underwent surgery, with a 5-year survival rate of 82.2% [2] . A collision tumor composed of primary cancer and GIST in the same intestinal region is a very rare pathology. There has been apparently no case reported in the small bowel but only in the esophageal [3] , gastric [4] [5] [6] , and large intestinal [7] regions.
Regarding a collision tumor in the small bowel, only 5 duodenal cases [8] and 1 ileal case [9] have been described, and no jejunal case has been reported. Herein, we describe a very rare case of collision tumor of the small bowel composed of primary adenocarcinoma and GIST.
Case Report

Clinical Presentation
The patient was a 63-year-old man. His weight started to decrease by 10 kg from 60 kg within 3 months before being seen, and epigastralgia developed 1 month earlier. He was initially treated with an H2 antagonist when he visited a physician. Although this temporarily improved his symptoms, nausea and vomiting developed 2 weeks earlier, resulting in his admission to our hospital.
On admission, his temperature was 36.7°C, his heart rate was 125 beats/min, his respiratory rate was 18 breaths/min, and his blood pressure was 83/67 mm Hg. His abdomen was soft and showed no tenderness. The abdominal mass lesion could not be palpated. His blood tests showed the following results: white blood cells, 12. serum carbohydrate antigen 19-9, 30.7 U/mL (normal: 0.0-36.9 U/mL); and serum alpha fetoprotein, 2.3 ng/mL (normal: 0.0-9.9 ng/mL).
Chest radiography showed no findings suggesting metastasis. Abdominal computed tomography also showed no findings suggesting metastasis to other organs. However, a tumor was found in the upper jejunum, with accompanying gastric and duodenal dilation (Fig. 1a, b) .
Endoscopy of the small bowel revealed a hemorrhagic tumor accompanied by circumferential stenosis in the upper jejunum (Fig. 1c) . This tumor was diagnosed as well-differentiated adenocarcinoma by tissue biopsy.
Based on his clinical findings, the patient's condition was diagnosed as primary adenocarcinoma of the small bowel accompanied by stenosis. Partial resection of the small bowel including the third and fourth parts of the duodenum and upper jejunum, and side-to-side anastomosis between the second part of the duodenum and residual jejunum were performed. The postoperative course was favorable, and the patient was discharged after 3 weeks. Capecitabine was administered as postoperative adjuvant chemotherapy for 6 months. The patient has no sign of recurrence 5 years after the surgery.
Pathological Findings
The excised specimen (Fig. 2a) was a part of the small bowel composed of the third part of the duodenum over the jejunum down to about 18 cm on the anal side of the tumor. A 40 × 29 mm tumor accompanied by thickening of the wall and ulceration was identified in the upper jejunum, and another 24 × 21 mm tumor externally protruding from the intestinal wall was present on the dorsal side of the jejunal tumor (Fig. 2b, c) .
Histologically, the main lesion was a well-differentiated to moderately differentiated adenocarcinoma infiltrating the subserosal layer (Fig. 3a) . It was accompanied by venous invasion with metastasis to the intestinal mural lymph node. The resected stump was negative for cancer, and the histological stage was IIIA.
The other tumor was present in the subserosal layer colliding with the main lesion (Fig.  3b) . Histologically, the tumor consisted of spindle cells and the tumor cells were immunohistochemically positive for CD117 (Fig. 3c) and CD34. Regarding the number of nuclear divisions, the Mib-1 index was 5%, being a low-risk GIST.
Based on his pathological findings, the patient's condition was diagnosed as collision tumor of the small bowel composed of primary adenocarcinoma and GIST.
Discussion
In the USA, there were 2,123 patients with primary adenocarcinoma of the small bowel excluding the duodenum between 1992 and 2002, with an annual incidence of 7 in 1 million people [1] . The histological type of the tumor was poorly differentiated or undifferentiated in 28.6% of the patients. Also, many patients had accompanying distant metastasis. Moreover, 35.6% of the patients were in stage IV, being advanced compared with colorectal cancer. For treatment, only surgery was effective and the outcome of patients in stages III and IV and who were receiving 5-fluorouracil-based postoperative adjuvant chemotherapy was poor compared with that of patients treated with surgery alone. The 5-year survival rate of all the patients was only 34.9%, and the outcome was poor compared with that of colorectal cancer patients [1] . In earlier studies on primary cancer of the small bowel including the duodenum, the stage was already advanced when it was discovered similarly to the findings of Young et al. [1] , with a 5-year survival rate of 30% or lower [10, 11] . In addition, postoperative adjuvant chemotherapy was necessary because of the advanced stage [12, 13] , although its effect was unclear. As the stage of primary adenocarcinoma of the small bowel in the present patient was IIIA, postoperative adjuvant chemotherapy with capecitabine was performed following treatment of the colorectal cancer, as performed in previous cases. Five years after surgery, the patient is alive with no sign of recurrence. However, it is not completely clear whether the postoperative adjuvant chemotherapy was effective.
GIST develops because of the abnormal proliferation of interstitial cells of Cajal the muscular layer of the intestine. In terms of the frequency of digestive tract mesenchymal tumors, GIST has the highest frequency. For the developmental site in the digestive tract, the stomach accounts for 60%, followed by the small bowel at 15-20%, and then the large intestine, esophagus, and appendix. CD117 (C-kit) and CD34 are expressed in 50-80% of cases, being differentiable from other tumors. Malignancy of the tumor is judged based on its size and mitotic index. In the present case, the size was >20 mm but the mitotic index was <5, being a low-risk tumor. Thus, adjuvant chemotherapy was not considered. There was no sign of recurrence similarly to the primary adenocarcinoma of the small bowel.
Collision tumor is a rare pathology defined as morphologically different tumors originating in different regions but coalescing with each other in a particular area or colliding and partially invading each other [14] . Only 6 cases of collision tumor of the small bowel (duodenum: 5 cases [8] , ileum: 1 case [9] ) have been reported in Medline thus far. Regarding cancer and GIST in the same digestive tract region, gastric collision tumor is the most frequently reported [4] [5] [6] . Esophageal [3] and large intestinal [7] tumors have also been described. However, no small intestinal case has been reported, and the present patient is apparently the first case involving the duodenum and jejunum to be described. Regarding the simultaneous development of adenocarcinoma and GIST, a hypothesis has been proposed that gene mutation occurs or a single carcinogenic substance interacts with 2 adjacent tissues or that there is a possible development of different histological type tumors in the same organ. However, the presence or absence of a causal relationship with the development of each tumor remains unclear [15] . In the present patient, the adenocarcinoma and GIST came in contact with each other, but showed no invasion. Thus, it is possible that the 2 tumors developed at a site close to each other. It was unclear whether there was a correlation between the developments of the 2 tumors. As GIST of the small bowel is not a rare pathology, collision tumors involving GIST may become more frequently encountered in the future, for which their further elucidation is expected.
Conclusion
We describe a rare case of collision tumor of the small bowel composed of primary adenocarcinoma and GIST. Although the effect of postoperative adjuvant chemotherapy on the patient was not specifically clear, there was no recurrence 5 years after surgery. As collision tumor of the small bowel is a very rare pathology, this apparent first case of collision tumor composed of primary adenocarcinoma and GIST in the small bowel (duodenum, jejunum, and ileum) will additionally provide important clinical and pathological information on such a rare histological type. As the developmental origin and correlation between the 2 tumors were not definitively clear, additional cases must be continually examined to elucidate these aspects.
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All authors declare no conflicts of interest. organs (a, b) . Endoscopy of the small intestine showed a tumor with marginal swelling at about 5 cm on the anal side from Treitz' ligament which prevented passage of an endoscope (c). Fig. 2 . The excised specimen was the horizontal portion of the duodenum over the jejunum down to about 18 cm on the anal side of the tumor. The size of the adenocarcinoma was 40 × 29 mm, and thickening of the wall and ulceration were noted (a). The size of the GIST was 24 × 21 mm and the tumor externally protruded from the jejunum on the serosal surface (b). In the cross-section, the 2 tumors macroscopically collided (c). Ca, adenocarcinoma; G, GIST. Fig. 3 . The main lesion on HE staining was moderately differentiated adenocarcinoma (a ×40). The advancing region of the adenocarcinoma invaded the subserosal layer with accompanying lymphocyte infiltration. Another tumor composed of spindle cells colliding with the main lesion was identified (b ×40). The other tumor showed positive CD117 staining (c ×40) and strongly positive CD34 staining, based on which the tumor was diagnosed as GIST. Ca, adenocarcinoma; G, GIST.
